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BULLETIN NO. 44. 
ALFALFA, OR LUCERNE 
a. Yt'eld and f eeding value of early, medium, and late 
cut/iug s. 
b. Yt'eld and f eeding' value ofllle .first, second, and third 
crops. 
c. Feeding v alue as c01npared w ith red clover, tim,o thy , 
mix ed IlaY, and alfalfa 1nix ed w ith stra"ltJ . 
13}2 B. :8. mills. 
This bulletin gives the details of trials with alfalfa for 
the two years of 1894-5 and 1895-6. It also gives a sum-
mary of the results for three seasons. Bulletin 31 of the 
Station gives the details of the year's work not given here. 
Attention is also called to the work reported in bulletin 40 
of this Station, in regard to feeding grasses, mostly alfalfa, 
to pigs. 
In the summer of 1894 the Station bought the alfalfa 
from five acres of ground of Wm. Burrows of Logan. The 
land is second bench, of a gravelly nature, being first class 
land for alfalfa. It was divided lengthwise into three equal 
sections and the alfalfa' on one of these sections was cut 
just before the blossoms appeared and is designated as early 
cutting. Another section was cut about a week after first 
blooming and designated as medium cutting. The other 
section was cut about one week after full bloom and desig-
nated as late cutting. On the first two sections three crops 
were cut during the season, designated as first, secon<i, and 
2 
third crops, while on the last section but two crops could be 
cut. 
The different cuttings of each crop were stored separately 
in the barn and fed to steers during the winter of 1894-5. 
Owing to the lateness of the season only one cutting of the 
third crop could be made and this h ad to be cut befor~ 
blooming in order to get it before frost. This third crop 
was kept separate and fed as was the remainder. In connec-
. tion with this steers were fed on red clover and also on 
timothy. The lots were numbered from 4 to 12 and the 
feeding was as follows: 
Lot 4 fed early cut alfalfa 1s t crop. 
Lot 5 fed medium cut alfalfa 1st crop. 
Lot 6 fed late cut alfalfa :'st crop. 
Lot 7 fed red clover. 
Lot 8 fed early cut alfalfa 2nd crop. 
Lot 9 fed medium cut alfalfa 2nd crop. 
Lot 10 fed late cut alfalfa 2nd crop. 
Lot 11 fed third crop alfalfa. 
Lot 12 fed timothy. 
Following, in Table I, will be found the weights, gains, 
and losses by periods during the en tire feeding period. 
There were two steers in each lot. 
Table I is di vided into two periods, from Dec . . 29 to Jan. 
30, and Jan. 30 to April to. During the first period the 
steers were fed entirely on hay, while for the last period 
some grain was fed. 
The table shows that during the first period the late cut-
ting of the first crop did the best, the medium next, and the 
early cutting the poorest. With the second crop the re-
verse is true; the late cut showing a loss for the period. It 
also shows that the red clover did b~tter than any of the 
other foods. The latter period makes the same relative 
showing- in regard to the two crops of alfalfa-thus making 
the whole season's feeding shGW the same, relatively, as 
the first period. 
Table II gives the weights of the steers, the gains, and 
the weights of the different foods eaten. 
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TABLE 1. 
\Ve icr bts, 'gains, and los es of stee rs. 
-------- --
I Lot 41 Lot 5[ Lot 61 Lot 7 Lot 81 Lot 9' Lot I 10 Lot I Lot ~I~ 
FIKS'r CROP, SECOND CROP . "C.,; .-, l x9-1-S. ""2~ \..::: -B :c~ 0 ... aJ E T I . ;:.. ~~~ I '~ "~ l aJ~~ "".-I €~~ ::~:E 3 ~~ "Co 'O«! .., :<I B3 ~ ti,r:: ~ B~ 1 aJ '-~u I~ B~ j:g B~ j B~ ill 0.. '0 ~o ill ~ ~ >-; ~ ~ eIl:E «! c<! ti l ~ 
A\'e~·ag:e,- Dec. 27. 2/!, and '.!.') . I i~~ 1980 1 1936 , 1896 1 1856 1884 1875 1873 1879 Janu:ln' 7 . . . . . . . 2032 1977 1946 1892 1934 1838 1 80 1894 
Gaiil . .. . .. . .. . . . . . I 26 52 41 SO 36 SO - 37 7 15 Janual'Y 1-1 . . . ... . .. . . 1874 2001 1992 I 1940 1900 1894 1800 1896 1910 
Gain .,. 
. - 10 - 30 15 -6 8 -40 -38 16 16 
Jannary 21. .... .. . 1920 2044 2032 1980 1954 1930 1850 19-12 1910 
Gain .... .. . . .. 46 42 40 40 54 36 50 46 0 
A\'era::re, J an. 28, 29, and 30 . 1930 2069 2034 2016 1964 1950 1838 1954 1928 
Gain 10 25 2 36 10 20 - 12 12 18 
---- ----- ---
--- ---
Total gaiu since Dec.29 . 72 89 98 I 120 108 66 -37 81 49 
Gai n pe r day pe r steer 
s i nee Dec. 29 . ...... 1.15 1.39 1.53 1 87 1.69 1.03 -.59 1.27 . i7 
Wei~b.t, Feb. 4 . .. , .. . .. . . .. . 1%0 I 2084 '1 2042 20~ 1 197~ 1944 1848 1962 1926 hall1 . .. . . , .... 30 15 8 --6 10 8 -2 
February 11 .. . . . ........... 1900 2076 2058 20'2 1'982 1936 1840 1880 1900 Gain ...... .. . . . .. ... . -60 I -8 16 - 12 12 -8 - 8 -82 - 26 Febru a ry 18 .. . . . . . .. 1960 I 2090 2090 2068 2000 1964 1878 1958 1992 
Gain' '. .. , ... . .. . 60 14 32 56 18 28 38 78 92 
February 25 ... .... ]944 2138 21011 2090 2036 2000 1890 2002 1972 
Gain . . . . .... -16 48 18 22 2O~ I 36 12 44 20 March 4 ., 1988 I 2118 I 2140 2096 2020 1942 2026 2006 
Gain .... . .. . . .. ' ... . . . 44 - 20 32 6 32 20 52 24 34 
Marc h 11 .... .. 1992 2100 2162 2150 2076 2040 1930 2058 2042 
Gain . .. . .. .. 4 -18 22 54 8 20 - 12 32 36 
March 18 . . . ... ... . .. 1 198-1 1 212-1 2188 2170 2090 2048 1948 2054 2038 Gain .. . . .... . . .... , . -8 ?4 26 20 14 8 18 - 4 -4 
l'1arch 25 , .. ... . . 20~ 121il 2204 2182 2136 2084 1992 2064 2088 Gain . ... . .. ., 16 il l % 36 44 10 50 April 1 .,. ........ 12034 2178 2212 2152 2126 2088 1996 2086 2126 Gain 18 6 8 - 30 -10 4 4 22 38 
A Yerag-e, April 8. 9, and 10 .. 2046 2226 2247 2179 2163 2092 1967 2104 2115 
Gain ... 12 48 35 27 37 4 29 18 - 11 
: 
Tota} gain Jan. 30 to Apri110 116 157 213 163 199 142 129 150 187 
Galnperdayper . teerJan· 1 I I I I I I I 30 to Aprii 10 .... ...... . 83 1 12 152 1.16 1.42 1.01 .92 1.07 1 33 
TABLE II. 
Weightsof food and gains of s teers. 
----
I I I J Lot~ I Lot 11 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 Lot 9 Lot 12 
-- ----
- . -
I 
-
1894-5. FIRST CROP. SECOND CROP. Fed Fed 
red third Feci 
Early I Meclium I Late clover. Early I Meclium I Late crop timothy . 
cut cut cut cut cut cut alfalfa. 
alfalfa . alfalfa. ' al falfa alfalfa a lfa lfa . alfalfa ~ 
FIRST PERIOD-Dec. 29 to Jan. 30. (32) clays. No grain feci. 
-
AYerage weil!ht Dec. 27, 28, and 29 ................. . 1858 1980 1936 1896 1856 1884 1875 1873 I 1!:l79 AYerage we ight Jan. 28, 29, and 30 1930 2069 20'>4 . I 2016 1%4 195(l 1838 1954 1928 Total gain during- period . . 72 89 98 120 103 ~ I ~7 81 49 Average gai n per clay per s tee r ., 1.15 1.39 1.53 1. 87 1.69 1.03 - .59 1.27 .77 Total hay fed 1171 1304 .5 125(, I 1350 1280 1209.5 912 .50 1302 I lOn Wate r 51.5 405 49.25 47 .25 46 .75 51.75 63 .25 ?~4.~0 49 .75 Total eaten .... ... . . . .... 1119 .5 1264 1206 .75 1302 .75 1233.25 1157 .75 849.25 1 .. .)7.;,0 1042.25 
Food eaten per clay per steer .. . .. . . .. 17 .49 19 .75 1 18.86 ::036 19 .: n 18 .0<1 13.27 19.65 1(.1.28 Pounds of diges tible dry matter in th e hay eaten " 1 551.79 I 623 02 594 .81 I 567. 87 1 607 .87 570 .15 I 418 .59 619.82 500. 70 
Pou nds of diges tible dry matte r for lIb, of g-ai n . . 7.66 7.00 6.07 4.75 5 .63 8 .64 7 .72 10 .22 
Pounds of dry matter for lIb . of g-aiu . I 14.24 12 .99 11 .28 9.19 10.46 H, .06 14.22 i 18.46 
SECOND PERIOD.--Jan. 30 to April 10 . (70 days) Fed grain. 
Average weight Jan. 28, 29, and 30 . . . ... . . . . . .. 1930 2069 2034 2016 1%4 
Average weight April 8, 9, and 10 . . . . . 2046 2226 2247 2179 2163 
Total gain during period ..... .. .. ........ 116 157 213 163 199 
A. verage gain pcr day per steer . . ..... . . .83 1.12 1.52 1.16 1.42 
'rotal hay fed. . . . . . . . . . . . . . . . . . . . . . . . . . 2179 2386.50 2177.50 2461.50 2512 .00 
.. bran fed .. . . . . .. . . . . . .. . ... . .... . .... . 536 544 .00 544 .00 540 .00 544.00 
wheat 5ed . . . ... . , . . 536 544.00 54400 536 .00 544.00 
fed ...... . . . . .. .. .. . ... .. 3251 3474 .50 3265 .50 3537 .50 3600.00 
waste .. .... .. . . . . ... . . .. .. . 182.50 181 50 137 .50 I 173 .75 147.25 
eaten . ..... . . . ..... ... .. . .... .. . .. . . . . .. . . 3068 .50 3293 .00 3128 .00 I 3363 .75 3452 .75 
Food eaten per day per ' steer. . . . . . . . . . . . . " . . .... 21.92 2352 22 .34 22 .60 24 .66 
Pounds of digestible dry matter in the hay eaten . . 984 .07 1086.84 1005 .52 997.23 1165.58 
Pounds of digestible dry matter in the bran eaten . . 300 .75 305 .24 :m5 .24 302 .99 305.24 
Pounds of digestibie dry matter in the wh eat eate n 434 .80 441 29 441. 29 434 .80 441.29 
Total pounds (If digestible dry matter .. . .... . . . 1719 .62 1833 .37 1752 .05 1735 .02 1912 .11 
Poundr:; of digestible dry matter for lIb. of gain . . 14 .82 11 .68 8.22 10 64 9 .61 
Pounds of dry matter for lIb. of gain 2399 19 .03 13.32 17 .76 15.75 
FULL PERloD.- Dec. 29 to April 10. (102 days). 
Average wei.ght Dec. ·27, 28, and 29 . .. ..... . .. . . 
Average weight April 8, 9, and 10 . .. .. .. .... .. . . . 
Total gain during period . . . . . ... . . 
A verage gain per day per steer . .. .. . ... . 
Total hay fed . ... ... . . ... ... . . .... . . . . 
Total bran fed .. .......... .. . 
Total wheat fed . . . . . . 
Total fed . . . . .. .. . 
Waste . .. .. .•. . . . ... . . ... . .. .. . .. . . . 
Total food eaten . . .. . . . . . . . . . . . . . .. . . . .. . ... . . 
Food eaten I?er day per steer . . . .. . . . . . .. . .. 
Pounds of dIgestible dry matter in the hay eaten . 
Pounds of digestible dry matter in the bran eaten . 
Pounds of digestible dry matter in the wheat eatcn 
'L'otal pounds of digestible dry matter . . ... . 
Pounds of digestible dry matter for lIb. of gain .. . 
Pout1.d s of dry matter for lIb. of gain 
1858 I 2046 
188 
.n 
3350.00 
536 .00 
536 .00 
4422 .00 
234.00 
4188 
20 .53 
1535 .86 
300.75 
434.80 
2271.41 
12.08 
21.85 
1980 
2226 
246 
1.21 
3691.00 
544 .00 
544.00 
4779 .00 
222.0) 
4557 
22 .34 
1709. 87 
305.24 
441.29 
2456 .40 
9.98 
16. 85 
1935 
2247 
311 
1.39 
3433 .50 
544 .00 
544 .00 
4521.50 
186 .75 
4334 .75 
21 .25 
1600 .34 
30524 
441.29 
2346 .37 
7.55 
12.68 
18<)6 
2179 
283 
1.02 
3811. 50 
540 00 
536 .00 
4387.50 
221.00 
4666 .50 
22.
87
1 1565.11 
302. 99 
434 .80 
2302.90 I 8 .16 
14 .21 
1856 
2163 
307 
1.52 
371)2 .00 
544 .00 
544 00 
4880 .00 
194.00 
4686 .00 
22 .97 
1773.46 
305 . 3~ 
441.29 
2519 .99 
8.21 
13.89 
1950 
2092 I 142 
1.01 
2~~ . gg I 
'53600 
3299.00 
140.25 
3158 .75 
22 .56 
1026 .59 
302 .99 
43480 I 176438 
12.42 
20 .18 
1884 
2092 
2~ 
1.02 
3432.50 
540 
536 
4503 .50 
1n.OO 
43~tf~ I 
1597 .24 
302 .99 
434 .80 
2335.03 
11 .23 
18.87 
U!3S--- 1954--
1967 
129 
.92 
1836.50 
54~ . OO 
544 .00 
2924. 50 
159 .50 
276::.00 
19 .75 
826 59 
305 .24 
441.29 
1573 .12 
12.19 
19.41 
1875 
1967 
92 
.45 
2749.00 
544.00 
544 .00 
3837 .00 
222. i5 
3614 .25 
17 .72 
1245 .18 
305.24 
441 .2.9 
1991.11 
21.65 
35 .68 
2104 
150 
1.07 
2400 .25 
544 .00 
544 .00 
3488 .25 
157 .00 
3331 25 
23.79 
1105 .75 
305 .24 
441 .29 
185228 
12.35 
20.15 
1873 
2104 
231 
1.13 
3702 .25 
544 .00 
544 .00 
47<)0 .25 
201.50 
4588 .75 
22 .49 
1725 .57 
305.24 
441.29 
2472 10 
10.70 
18 07 
- 11)28-
2115 
187 
1.33 
2106 .50 
544·00 
544.00 
3194 .50 
142.00 
3052 .50 
21. 80 
843 .75 
305.24 
441.29 
1590.28 
8 .50 
14 .2') 
1879 
2115 
236 
1.15 
319~ . SO 
544 .00 
544 .00 
4286 .50 
191. 75 
4094 .75 
20 .07 
1344.45 
305.24 
441.29 
2090 98 
8 .86 
15 .16 
(Jl. 
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Table II is divided into periods the same as IS Table I. 
The table is self explanatory. As a rule it will be seen 
that the appetite measures both the rate of growth and the 
economy of the uses of the food. The table shows, for in-
stance, that lot 8, fed early cut, second crop, ate 22.99 1bs. 
per day, whIle lot 10 ate but 17.72 1bs., an increase in the 
amount eaten per day of nearly 30 per cent. for one lot as 
compared with the other. Lot 8 gained 1.52 lbs. per day 
while 10t 10 gained but .45 Ibs. a decrease in rate of gain 
of about 69 per cent. The food, dry matter, required for 
one lb. of gain is 13.891bs. for lot 8, while for lot 10 it is 
35.68, or an increase of nearly 157 per cent. A close study 
of the table, however, wi'l1 show that there is considerable 
variation in this matter, as lot 6, which required the least 
dry matter, 12,68 1bs., for one lb. of gain, ate but 21.25 1bs. 
of food per day. 
During the summer of 1895 the alfalfa was bought from 
a piece of ground belonging to Mr. Schwizer of Logan. It 
wa~ similar to that of the year before. During the winter 
the alfalfa was fed to steers as indicated in Table III. The 
lots were composed of two steers and were fed in the same 
order as were those of the previous winter. However, for 
the season, 1895-6, the steers had grain from the begin-
ning. Table III gives the same data for these as did Table 
I for the others. 
Table III is divided into two periods, the first being from 
Dec. 5 to March 9 and the last from March 9 to April 22. 
The red clover and third crop alfalfa gave out on March 9. 
These lots, 4 and 8, were then fed mixed alfalfa. The table 
shows that the gains of all the lots were somewhat.irregu-
1ar but that all gained some. The steers, though fed grain 
the wh01e time, did not gain so much as did those of the 
previous year which were fed grain only part of the time. 
The winter was open and wet, being one of the hardest 
winters for feeding since the Experiment Station was estab-
lished. The cattle did poorly the whole season. 
Table IV gives matter similar to that given in Table II. 
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TABLE III. 
Weight. , g-ains, and losses of steers, 
ILot I !Lot 2!Lot -:ILot 4 Lot slLot "ILot 'iLot 8 L~: 9 
FIRST CROP. ] SECOKD CROP. ~~ I € 
... .1:- 0 
1895-6. 
~ g~ )j t1~ j t1~ ~ ~ ~ t1~ ] t1~ j B~ ~ go ~ ~~~ I~~~~I~~~ I ~i ~~~ I'-~~ I ~~~ :~ I .~ ~ ~::s ~I ~ U w ~::E ~ ~ t; ~ 
A-v-e-r-a-g·e·--:D;::'e- c- .-:3'-, -:4-, -a -n-:d- 5=---- 1922 1 2066 - 2130 1 2143 2153 21M 2167 2190 2194 
Dece mber 16 ... . . ... . 1954 2054 2126 2108 1 2154 2140 2120 2200 2118 
Gain ..... . .. .. 32 - 12 -4 -35 1 -24 - t7 10 -76 
Decem be r 23 .. .... 1992 2086 2170 2146 2176 2186 2150 2232 2180 G~n . . . ~ n «I ~ ~ % ~ n ~ 
De ce mber ~ .. .. .... 20<» 2116 2134 2202 2192 2218 21« 2224 2410 
Gain .. .. .. . 12 ~ -36 56 16 32 - 6 - 8 50 
Jan uar), 6 .......... .. . 2024 I 2118 2186 2246 2226 2210 2194 2284 I 2264 
Gain .... .... .. .. . .. .. 20 2 52 ] 44 34 -8 50 60 37 
January 13 . . ........ 2070 21~ 2212 2242 2216 2216 2188 2266
1
2264 Gai ll .. . . . .. ...... 46 I 12 26 - 4 - 10 6 - 6 -18 0 
Jan uary 20. .. . . . . . . . . . . . . . 2074 2112 2270 2252 2210 2232 2194 2290 2276 
Gain . . . 4 I - 18 58 10 - 6 16 6 24 12 
Jan u,a~y 27 .... ..... . .... ... 2096 2150 2270 2248 2250 2240 2220 2320 2280 
(,·a ll1 . .. .. 22 38 0 - 4 40 8 26 30 I 4 
F e bruary 3 . ... . ... . . 2100 1 2184 2294 2246 2260 2252 2226 4146 4122 
Gai n .. . .. . . . . . . . . . . . 4 34 24 - 2 10 12 6 26 42 
F e bruary 10 . . . . .... . .. . 2146 2170 2300 2250 2286 2280 2208 2410 4150 
Gain .. ..... ... .. 46 - 14 6 4 26 28 - 18 64 28 
February 17 . . . . . 2164 2184 2330 2286 2298 2264 22{)6 2398 4162 
Gain ...... . 18 I 14 30 36 12 - 16 - 2 - 12 12 
F e bruarv 24 . . 2186 2198 2338 2300 ~4 2284 2262 2412 4160 
Gain- . . ... 22 1 14 8 14 6 20 56 14 - 2 
March 2 ..... .. . . .. . ..... . . 2196 2182 2378 ~8 ~8 2200 2260 2396 23 0 
Gain .. . .. .. .... .. . .. . .. 10 - 16 40 8 4 6 - 2 - 16 20 
March 9 ... . . . .. .. . 2224 2224 2402 2294 I 4124 2324 2290 2482 2394 
Gain ........ .. ... 28 I 42 24 -14 16 34 ~ 86 14 
Total gain ince Dec. 5. ~2 1 158 1 272 151 1171 160 141 1 292 1 200 Gain per day per stee r si nce 
Dec. 5 . ....... . 1. 59 .8J 1. 43 . 79 .90 .84 . 65 1 54 1. 05 
W eiv.hlMarc h 16~ -. -.--- 2242 2228 1 2386 2334 1 4130 2340 4106 2522 2434 
(~ain .. . . 18 4 - 16 40 6 16 16 40 40 r\Iar~h. 23 . . . . 2266 I 2238 2442 2350 2362 2366 2310 2528 2478 
Gam . ... . . . . . . . . . . . . . . . . 24 10 56 16 32 26 4 6 44 
Marc h 30 . .. . . . . . . . . . . 2240 2216 2420 2316 2364 2342 2284 2464 2«8 
Gain ... . . .. . ...... - 26 -22 -22 - ·34 2 -24 - 26 -64 - 30 
Apr il 6 ...... .. . . . .. 4134 2263 2477 2368 2405 2404 2312 2562 2500 
Gain ... . .. . . . ........ 94 47 57 52 41 62 28 98 52 
April 13... .. .............. .. 2352 2270 2490 2350 2380 2428 2342 2560 2504 
Gain .. .. ............... 18 7 13 - 18 - 25 24 30 - 2 4 
A vcrage April 30,21, and 22 .. 2377 2284 2513 2368 2398 2438 2351 2569 1 2535 
Gai n " ... . .. . . . . . . 25 14 23 18 18 10 9 9 31 
----------------
Total gain Mar. 9 to Apr. 22 . . 153 60 111 74 74 114 61 87 141 
Gai n pe r day per steer March 
9toApri122 ............... 1.74 
.68 1.26 .84 .84 1.30 I 
.69 
'.rotal gain Dec. 5 to April ~ 
Gain per day per steer Dec. 
5 to April 22 .. . .. .... 455 1 
218
1 
383
1 ~5 1 245 1 274 1 184 1 1 .64 .n 1 .38 .m .M .99 .~ 
Q9 I 1.60 
379 ] 341 
1.36 1.23 
TABLE IV. 
Welgbts of food and gains of s teers . 
Lot 1 I Lot 2 I Lot 3 I~~I Lot 5 I Lot' I Lot 7 I~~I~ 
1895-6. SECOND CROP. 'Fed Fed red . third I Fed Ea~IY 1 Medium I L~te I clover . Early I Medium l Late af/~~a. ti mothy . 
cut cut cut cut C'l t cut I 
______________________ "--a_lf_a_l_f_a _. "--a_lf.:.a._I_f_a _. "--a_lf_a_l_f_a_ . .!...I __ alfalfa. ~lfalfa . . alfal~'_. ______ _ 
FIRST CROP. 
00 
FIRST PERIOD - Dec. 5 to March 9 (95 days; Fed grain. 
Average we Ight Dec. 3, 4, and' 5 ....... ..... 1922 
,." I >130 1 2143 2153 2164 2167 2190 2194 " .. March 9 . . . . 2224 2224 2402 2294 2.324 2324 2290 2482 2394 
Total gainduring period . ....... .. . . . . .. 1 302 158 272 151 171 1GO 12.3 2?2 200 
Gain per day per steer ....... , .. 1.59 .83 1.43 . 79 .90 .84 .65 1.54 1. 05 
Total hay fed ..... . ..... . 3843 3387 3361 3309 3325 3557 2678 3743 3182 
" bran fed ..... ... .......... .664 664 664 &64 664 664 664 664 664 
wheat fed . .. . . .......... 664 664 664 664 &64 664 664 664 &64 
fed ..... . . .... . . . ... . . . . . .. ..... ..... ..... 5171 4715 4689.00 4637.00 4653 .00 4885.00 4006 00 5071 4510 .00 
waste . .. . . . .... . 175 .25 190 .75 · 193.00 220.75 174 .50 176 .25 193.00 iiI) 19.3 .25 
eaten . . ........ . . . ... . . 4f)95 .75 4524 .25 4491.00 4416.25 4478 .50 4708. 75 31;13.00 4892 4316.75 
Food eaten per day per s tee r . . . . . . . . . .... . 26.29 23 .81 23 .63 
23 .
24
1 
23 .57 24.77 1 20 .00 25.74 1 22 . && Poundsof digestible dry matte r in the hay eaten .. 1807.83 1575 .43 1559.04 1346. 17 1552 98 166(,.37 1224.86 1756. 69 1435.7') 
Pounds of digestible dry matte r in the bran eaten . 372.57 372.57 :;72 57 :;72.57 372 57 372 .57 372.57 312.57 _ 372 .57 
Pounds of digestible dry matter ill the wheat eate n 53il. 64 538 .64 538 .64 ~64 1 538.64 ~64 1 538 .64 53' .64 1 53864 r,ro ta! pounds of digestibie dry m atte r ........ 2719.04 2486.64 2470 .25 2257.38 2464.19 2577 .58 2136.07 2667 . 90 2447.00 
P ounds of digestibl~ dry matte r for 1 lb. of gain . 9.00 15.74 9.08 14 .95 14 .41 16.11 17. 37 9. 14 12.23 
Pounds tlf dry matter lor 1 lb. of gain 15.04 26.01 14 .99 25.15 23.79 26. 74 28 .13 15 .43 19.00 
-------
~ECOND PERloD.- Marc!t 9 to Apr1l22 (44 days) Fed grai n . 
Weight March 9 .. . .. .. . . . ... . . .. ....... . . . ., 2224 
Average April 20, Zl, and 22. . .. ...... . .. . . . . . . . . . . . 2377 
Total gain during period...... .. ... . ..... 153 
" "per day per steer. . .... . . 1 .74 
t~~/;gd ' ":.":::' l~~~ . gg 
wheat fed 352.00 
fed . . ... . ... . '. ' . , . , . . , . . . . . . . . 2535 .00 
waste .... .. . . ... ... .. . , . . .. 103.00 
eaten .. . ... .. .. .. . .. . . . .. . .. .. :;:482.00 
Food eaten pe r day per steer . . " .. . .. . . .. 28 .20 
Pounds of dIgestible dry l11attcr in the h ay eaten.. 876 .38 
Pounds of digestible dry l11atte r in the br.ln eaten 197 .51 
Poundsof digestibie dry l11atte r in the wheat eaten l 285.54 1 
To tal pounds of digestible dry matte r . .. . . 1359.43 
POl1ndsof digestible dry matte rfo r11b.ofgain .. 8.88 
Pounds of dry matter fo r 1 1 b. of gain . .. .. . . H.14 
2224 
2284 
60 
.68 
1511.00 
35200 
35200 
2215 .00 
88. 00 
2127 .00 
24 .18 
701.40 
197.51 
285 .
54
1 1184.45 
19.74 
32.16 
fs~5 . 1 111
1. 20 
1705 
352 1 
2409.00 
84.25 
2324.75 
26.41 I 798 .87 
~~:~ r 
1281. 92 1 
11.55 
19.02 I 
2324 
23<)8 
74 
.84 
1443 
352 
352 
2147 
91 
2056 
2J.3() 
~~~:~~ ! 
285 .
54
1 1149 . .45 
15 .53 
25 .20 
F U LL PERIOD.-Dec. 5 to Apri 122 (13C) day!" ) F ed grain. 
2324 I 2438 
114 
1736:gg I 
352 
352 
2434 .00 
90 . 2.5 
2343.75 
26 .63 
~ OS .23 
197 .51 
2S5 .54 1 1291 .2S 
11 .33 
1S.67 
2290 I 2351 
61 
.69 
1248 .00 
~52 . 00 
352 ,00 
1952 00 
139 .25 
1&13. 75 
20 61 
546 .50 
197.51 
2l:!5 .54 
1029 .55 
16 .88 
26.n 
--2394 -
2535 
141 
1.60 
1626 
35~ 
352 
2330.00 
90 .75 
P..39 .25 
25 .45 
737 .53 
197 51 
28554 
1240 .58 
8 .6.5 
13 .89 
AvelageweightDec.3,4,and5. 1 1922 2066 2130 2143 2153 2164 2167 , 2190 2[94 
A v e ra ge weight A'pril 20, 21. a nd 22 . . .. . 2377 2284 2513 2294* 2398 2438 2351 2482* 2535 
'rotal gain during period... . 455 218 383 151 245 274 184 292 I 341 
Ave ra~e gain per day per steer . 1.64 .78 1.38 .79 .~8 .99 .66 1. 54 1.23 
Total hay fed 5724 4898 I 5071 3309 4768 5257 3n6 3743 4S0il 
" b ran fe d 1016 1016.00 1016 664 1016 1016 1016 664 1016 
wheat fed . . 1016 1016. 00 1016 664 1016 1016 1016 664 1016 
fed 7756 .00 6930.00 7103 4637,00 6790 .00 7319 .00 5958 .00 5071 6840 
Waste 278 .25 27il.75 I 282.25 220 .75 265 .50 266 .50 332 .25 179 284 
'l'otal eaten .. ...... .... .. . .. 7477 .75 6651.25 I 6820 .75 4416.25 6524 .50 7052.50' 5625 .75 4892 6556 
Food eaten pe r day per steer . .... . . . . . : .. .. ·· ····.1 26 .90 23.92 I 24.53 23 .24 23.47 25 .37 20 .24 25 .74 23 .58 
Pounds of digestible dry matter in the hay eaten . . 2584.21 2276. 83 I 2357 .91 1346.17 2219 .38 2474 .60 1771.36 1756 .69 2173 .32 
Pounds of diges tible dry matte r in the bran eaten 1 570 .08 57008 I 570.08 372.57 570 .08 570 .08 570 .08 372.57 570 .08 
Pou lld s of digestible dry l11atter in the wheat eaten 824.18 82·1.18 824.18 538 .64 824.18 824 .18 824·. 18 538. 64 824.18 
Total pounds of digestible dl'y matter . .... .. .. . ... 4078. 47 3670.9C) 1 375217 1 2257 .38 1 3613.64 3868.86 \ 3165 .62 \ ' 2667 .90 I 3567 .5S 
Pounds of digestible dry n1.atte r for lIb. of gain . 8 .96 1u.S3 9 .80 14.95 14 .75 14.12 17.20 9.14 10.46 
pounds of dry matte r for lIb. of gain .... .. .. ...... 14.93 27 .70 16 .17 25.15 24 .21 23 .38 27 .39 15.·B 16 .82 
* Average of March 7, 8, and 9. 
-..D 
· . 
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It will be seen from Table IV that the steers are some-
what heavier for this season than last-the average· being 
] 20 lbs. per head or nearly 13 per cent. It will also be seen 
that the food eaten per day is increased, this amounting to 
2.85 lbs. per head, or all increase of nearly 13 per cent. 
There is also an increase in the amount of food, dry matter, 
required for one lb. of gain, amounting to 2.65 lbs. or over 
14 per cent. The table shows that the early cut did the 
best of the first crop, while the late cut did poorest. With 
the second crop the medium .cut did the best and the late 
cut poorest. It will also be seen that the red clover is below 
most of the others in rate of gain, while the timothy and 
third. crop alfalfa make about an average showing. 
The important matter of the previous tables is conven-
iently grouped in Table V. 
1893-4 a,emges. 
Weight at beginning 
Weight at ending . 
Gain per day . .. . .. . ... . . . . ... . 
Food eaten per day . . . . . . . . . . . . . . .. . 
Digestible dry matter for one lb. of gain . . .. . . . 
Dry matter for one lb. of gain. . .. . ... ... .. . . . . . 
1894-5 averages. 
Weight at beginning .. . .. . . . 
Weight at t'nding ..... . ... .. . ..... . 
Gain per day . . . . . . .... .. .. ...... . . . . 
Food eate n per day .. . . .... . .. . . . . . .. .. .. ... . 
Digestible dry matter for one lb. of gain . 
Dry matter for one lb. of gain . .. . . ' ' . 
1895-6 averages. 
Weight at beginning ...... .. . .. . . ... . . . ... . . 
Weight at ending . . . ... . ... . ..... .. .. . . . .... . 
Gain per day 
Food eaten per day . . ... . 
Digestible dry matter for one lb. of gail1 . .. . 
Dry matter for one lb. of gain . .. . 
A verages for the th ree seasons. 
:~}~~~!~ ~~fJ~~~~.~. :: : : : :'.':,,:::: : :::: ....... . 
GaIn per day . . . . . . . 
Food eate n pe r day. . . . . " .. . . . . . . 
Digestihle dry matter fOI' one lb. of gain . . . 
Dry matter for one lb. of gain 
TABLE V . 
Summary for three seasons. 
FIRsrr CROP. 
---.,.. _ __ 1 SECOND CROP. 
Early 
cut 
alfalfa. 
731.00 
780 .00 
.78 
15 .16 
9 .61 
17. S5 
cut cut cut cut cut 
I
Meclium I Late I Early I Medium 1 Late 
alfalfa. a lfalfa. ; alfalfa. alfalfa'. alfalfa. 
740 .33 
754.67 
.23 
14 .33 
31.38 
55.77 
752 .00 
772.67 
.33 
15.42 
23.17 
43 .07 
737 .67 
784 .67 
. 74 
15 .53 
10.30 
18 .92 
705.67 
753.00 
.75 
16 .02 
10 .51 
19.50 
736 .00 
746 .67 
.17 
14.42 
41 .79 
78 .93 
*'l'hird 
crop 
alfalfa. 
*Red 
dover. * 'ri mothy 
~--~---~--~-----~--- ---~I---------
92') 
1023 
.n 
20 .53 
12.0S 
21.85 
961 
1188 .00 
1.64 
26 .90 
8.'>6 
14 .93 
874 
997 
1.11 
20 .S6 
10.22 
18 .21 
990 
1113 
1.21 
22 .34 
9.98 
16.85 
1033 
1142 
.78 
23 . '>2 
16 .83 
27 .70 
921.11 
1003 .21 
.74 
20 . 20 
19 .40 
33.44 
968 
1123 .50 
1.39 
21.25 
7.55 
12 .68 
1065 
1256. 5 
1.38 
24.53 
9 .80 
16 .16 
928 I 1°~:~5 1 
20.40 
13 .51 
23.97 
928 
10S1.50 
1.52 
22 .97 
8.21 
13 .89 
1076 .5 
1199.0 
.88 
23 .47 
14 .7$ 
24.21 
914 .06 1 
102i : ~g 1 
20 .66 
11.09 
19.01 
942 
1046 
1.02 
21.16 
11.23 
18 .87 
1082 
1219 
.99 
25 .37 
14.12 
23 .38 
909.S7 1 
1006 
•
92
1 
. 20 .85 
11 .95 
20.59 
937 .50 
983.50 
.45 
17.n 
21.65 
35.68 
1083 .50 
1175 .5 
.66 
20.24 
17 .20 I 
27 .39 
919 1 968:~~ 1 
17.46 
26.95 
47 .33 
936 .50 I 1054 .00 
J.13 
22.49
1 
10 .70 
18 .07 
1095 I 
124L54 1 
25 .74 
9.14 
15.43 
1015 .75 
1147.50 
1.34 
24.11 
9.92 
16.75 
')48 
1089.50 
1.02 
22 87 
8.16 
14 .21 
1071.5 
1147 .0 
.79 
23.24 
14.95 
25.15 
1009 .75 1 
111S:~ 1 
23.05 
11.55 
19.68 
939 .50 
1057.50 
1.15 
20 .07 
8 .86 
15 .16 
1097 
1267 . 5 
1.23 
23 .58 
10 .46 
16 .S2 
1018 .25 
1162 50 
1.19 
. 21.82 
9.66 
15 .99 
* For two seasons. Red clover very poor in 1896. 
f-' 
f-' 
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Table V is made from three seasons' experiments. The 
first 'season nothing was fed but the two crops of alfalfa 
and this without grain. 
The first season shows that the gain was the most rapid 
with the early cut and the least with medium cut in the 
first crop, while for the second crop, the medium cut did the 
best and the late cut the poorest. The second season en-
tirely reverses the results of the first season for the first crop, 
and nearly so with the second crop-the two seasons corres-
ponding in that the late cut of the second crop is the poor-
est. The third crop and the red clover and the timothy show 
about average results. For the third season the rate of gain 
with the different cuttings of the first crop stand in the 
same order as for the first season. The same is true of all 
cuttings of the second crop for both the first and third sea-
sons. For the third season the third crop is nearly as high 
as is the best of the other crops; the red clover is among the 
poorest; the timothy is about average. 
An average for the three years shows for the first crop 
that the steers fed the early cut made the most rapid gains 
with the late cut next and the medium cut last. With the 
second crop those fed the early cut made the most rapid 
gains, with the medium second and the late' lp.st. 
The food eaten per day varies as the gain with the first 
crop. The same is true with the second crop except in one 
instance, those getting- the medium cut having eaten the 
most, while those getting the early cut made the most rapid 
gains. 
The food, dry matter, required for one lb. of gain is high 
in all cases, and varies greatly-favoring the early cut with 
both crops. 
In connection with the feeding trials samples were taken 
for chemical analysis. The analyses are given in Table VI. 
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TABLE VI. 
Composition of alfalia hay . Dry matte r . 
~ t: ..; .~ ~ ~ 1 ~1Il ~ A s h. "0 :::..0 8~t Fat. 
~ U;,;:: .~~ ~ 
___________________ __ _ _ --iZ 1Il __ 
j ~~~lr~~~t~~l1g.: ~.~~ tt~~ ~r.~~ 1 ~ ' j~ ~:~ F i rst crop 
eco nd c rop . . 
verage of both c rops . . 
'l'hird c rop . 
L eaves . ..... . .. . ... ...•. 
Stems .. . . . . ... .. . ... . . 
I Late ". 8.72 1231 40.36
1
3:;.96 2.65 
1 Early cutting.. . . 12.40 14 .60 32.98
1
36.76 3 .26 
. Medium" . . 10 .11 12 .85 35. 14 38 .65 3 .25 
Late ". . . 9 .64 14 .51 36.09 36.94 2 . 2 
1 Early cuttiL1g . . . ... 11. 08 14 . 0 32. ';5 38.09 3.27 Mediu111" .. . .. 9. 78 12.47 33.29 41. 50 2.90 L ate ". . . .. 9.18 13.41 38.22 36.45 2.73 
11 .15 15. 73 31. 95 37.97 3. 20 
11 .92 18 .42 20 .42 44 .57 4 .66 
6.82 7 .38 42.43 41.33 2 .04 
In discussing T able VI it may be necessary to explain the 
chemical terms used. In talking to and with the farmers 
of the State it is found that these terms are little under-
stood, the farmers seeming to think that they cannot grasp 
them. A great step forward will be made when the farmers 
become as familiar with the common chemical terms as they 
are with the terms hay , grain, etc. The table gives the 
composition of the dry matter. All foods in the natural air 
dried state contain more or less water. Here at the Sta-
tion we find that for alfalfa in the barn there is about 12 
per cent. water, or in 100' lbs. of hay there is 12 lbs. of 
water. 
The dry matter is the 88 lbs. which is left of the 100 lbs. 
after the water is driven off by artificial heat. 
The ash is that part of a food which is left after burning, 
a nd is very important, in that it furnishes the bone material 
of the body. If a ration is deficient in ash the animal must 
have it supplied in some manner. 
Protein is the name of a group of compounds which con-
tain the chemical element nitrogen-and all compounds of 
the food which contain this element are classed as protein 
compounds. These compounds are among the most import-
ant. A great many scientific agricultural writersgo so far 
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as to base the value of the food upon the amount of protein 
it contains. These protein compounds are often called 
"flesh formers" as they go to make the lean meat, or 
muscles. 
Crude fibre is about what is indicated by the name and is 
the woody and fibrous portions of the plant. In alfalfa less 
than one-half of it is digestible, so that a high per cent. of 
fibre would indicate a poor food material. 
Nitrogen free extract is ' a class of compounds which con-
tain no nitrogen. This is also true of the fibre and fat. 
This extract is composed principally of ~ugar, starch and 
gum, and for alfalfa nearly three-fourths of it is di- . 
gestible. It is a very important group in furnishing ani-
mal fat, heat, and energy. 
Fat is exactly what the name indicates and is illustrated 
in the different oils from plants such as cotton-seed oil. 
From Table VI it will be seen that/the early cut alfalfa 
of both crops is high in the per cent. of protein. It will 
also be seen that the third crop is higher than any of the 
others. As stated before, the third crop was cut long be-
fore bloom and was therefore cut earlier than the early cut-
tings of the other crops. This was necessitated by the 
early frosts of fall. The early cutting and third crop show 
a decrease in per cent. of crude fibre, another important 
factor in favor of the early cutting. An increase in pro-
tein and decrease in crude fibre would strongly indicate 
superior feeding value. 
Table VI also gives the analyses of the leaves and stems 
of the mixed alfalfa. These samples were taken in order 
to check our samples of ,the whole plants. It will be seen 
that the leaves contain about 2;Yz times the per cent. of pro-
tein that the stems dC?, while the stems contain more than 
twice the per cent. of crude fibre. The per cent. of 'fat, 
too, of the leaves is more than 2 times that of the stems. 
Farmers as a rule well understand that all of the leaves of 
the ' alfalfa should be saved, yet often a great bulk of 
them is lost by careless handling. A glance at TalJle VI 
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should impress upon all the necessity of saving the leaves · 
of alfalfa . 
Analyses of alfalfa vary greatly, and it is thought that 
some of this variation could be accounted for from the differ-
ent methods of taking the sample. Unless great care is exer-
cised the true proportion of leaves and stems will not be taken. 
If taken in the feeding alleys the proportion of leaves is 
likely to be too little, while if t aken from the surface of the 
hay mow the leaves may be in excess of the proper propor-
tion. These samples of Table VI were taken under direc-
tion of Pro,fessor Linfield as follows: Square sections of 
about six inches were cut out of the mow about two feet 
deep; the sections were then taken out in flakes and run 
through a hand chopper and thoroughly mixed. The labor-
atory sample was taken from this mixture. 
TABLE VII. 
Averages for three years , 
ALFALFA, 
First Second 
Firs t and Sec.ond crops. crop all crop all cuttings. cuttings. 
Early I M edium I Late 
cutting . cutting . cutting. 
\Velght at beginning .. . ····· '·· 1 ,893. 86\ 915 .44 \ 923 .61 1 907 . 10 I 914 .31 Weight at ending ..... . . . . . . , 1009. 44 1004.44 1019 .74 101709 9986S 
Gain pe r day . .. .. . . .. . . . . .. ,... , 1.08 .83 .73 \ .96 .80 
Food eaten per day ,. . . .... . . .. . 20 .88 1 20 .72 17 .86 19, 84 1 19 .94 
Poundsoffoodforllb, of gain . . . 19 .34 24.96 24.47 20 .67 24 .93 
~ 
"" 
Table VII sums up the aver(,l.ges of the three seasons' 
feeding for the different cuttings with both crops, and it 
gives similar data for the two crops. 
In rate of gain·it will be seen that the early cut leads, 
with the medium cutting next and theJate cutting last; on 
calling the early cut 100, the medium will be 77, and the 
late 68. The food eaten per day varies in the s<;tme order. 
Following the same notation as above the early cut is 100, 
the medium 99, and the late 85. The pounds of food re-
quired for one pound of gain does not come in regular or-
der, but stands, according to our notation, as 100 for the 
early cut, 12Y for the medium, and 127 for the late. 
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For the different crops the rate of gain is greater for the 
first, being as 100 to 83. The food eaten per day is about 
the same for both crops. The pounds of food required for 
a pound of growth favors the first crop, being as 100 to 121. 
This would show then that the first crop is much the best 
for feeding. 
Table VIII gives the average results for the alfalfa, the 
red clover, and the timothy for the two years that all were 
fed. Table IX gives the composition of these feeds . 
TABLE VIII. 
A ,e rages fo r two y ears . 
A L F ALFA. 
~ .;, Ii 
-.:;: Coo ~ b.o ~ «lb,o R ed ~ cj.~ m e ~ c love r. <) 0.' -
-B 
-.:;:., 
'E 0::: 0 ::::1 '-'p 5 0 <) :.t:i <) <) ~ ~ 8 ~~ ~ if) «l 
991 100S. 25 1015. 75
1
1001. 93 1009 .75 101S. 25 
1141. 0S 1117.42 1147 .50 1131. 14 IllS .25 1162 . 50 
1.22 .92 1. 341 1.11 .91 1.19 
W e ight at beginnin g . .......... . 
W e ight a t e ndin g . .... .. ... . _. ' 
Ga i n p e r day .. . . . . . .. . .. .. .. . 
23 .05 22 .35 2~ . 29 23.01 19.0~ 21. 91 
~.~ ~ .W ~.D W .n ~ .~ 1 .% 
Food eate n pe r d a y . . .. . 
Pounds of f ood fo r 1 lb. of gain . 
TABLE IX. 
Compos it ion of a lfalfa, red clove r a nd t imothy . D ry matte r. 
= ~ ...; 
As h . .~ Fibe r. 8~ ~ Fat . e .:::~ ;( 
a.. Z <1l 
~ 13.i4 34 .7S 39. 31 ~ 
10. 72 13 .99 34 .74 37.45 3 .11 
11 .15 15. 73 31. 95 37 .97 3 20 
10 .1S 13 .87 34.36 3S.5S 3 .02 
Firs t cro p .. . . ... . . . 
Second c rop . . . . . . . . . . _ .. 
Third crop .. .. .. . . .... . ... .. . . . . 
A verage of all CL' OpS. . . . . 
R ed clover .. . .. .. .. .. . . . .. . .. .. _ ... . g. i3 D.69 25 .46 47.41 4 .31 
Timothy ....... . . . .. . . . ... . 6.94 7 .31 35. 92 46 .94 2.S9 
It will be seen from Table VIII that the third crop leads 
all the others in rate of gain. However, if for convenience 
we call the first crop 100, the others will be: second crop 
7S; third crop 110; all crops alfalfa 91; the red clover 
7S; the timothy 97. As to food eaten per day they stanG.~ 
first crop 100, second crop 97, third crop lOS, all . crops al-
falfa 100, red clover 83, and timothy 9S. The pounds of 
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food for a pound of gain stands In the following ordet: 
First crop 100, second crop 128, third crop 96, all crops al-
falfa 109, red clover 1S8, and timothy 98. . 
Table IX reveals very little important difference in the 
composition of the first and second crops of alfalfa., while it 
shows that the third crop conta\ns more protein and less 
fibre than the other crops, thus indicating its superior feed-
ing quality. The reQ. clover is nearly as high in protein, 
as the alfalfa but is much lower in fibre. It appears ~hat 
it fell behind in feeding value by its being less palatable. 
The timothy shows a much decreased per cent. of protein 
an increased per cent. of fibre, but yet makes the best show-
ing both in rate of gain and in the food required for a pound 
of gain. 
Table X is arranged in convenient form to show dates of 
cutting and the yield per acre of the different cuttings and 
different c~ops. 
First crop . ... 
Second crop .. 
Third crop . 
TotaL ... . 
First crop ...... . 
Second crop .. . . 
Third crop .. .... . 
Total ..... . . . 
First crop . ........ . 
1893. 
1894. 
1895. 
Second crop . ....... .. . 
Third crop ..... . .. . . . . . 
Total .. 
Average for the three seasons. 
First crop. .. . .... .., . . .. . .. . . 
Second crop ....... . 
Third crop. 
Total .. . 
Hay at uniform moisture (12 per cent.) .. . 
!.~eld of dry matter ill first and second crops 
TABLE X. 
Date of cutting and yield per acre of alfalfa. 
Early cutting. 
Cut. 
Jl1ue 22 
July 31 
Oct. 5 
I - I ~Q) 
\ Weighed . , ~ ~ 
June 26 
Aug,3 
Oct. 30 
3558 
2130 
1494 
7182 
Medium cutting. 
Cut. 
July 3 
Aug. 17 
Oct. 5 
Q) • 
0..Q)$ 
Weighed ~ ....... 
. .... u 
I 
... 
~ CIS.:: 
July 6 , 3411 
Aug . 22 28i1 
Oct. 10 876 
7158 
Late cutting. 
Cut. 
July 17 
Sept. 9 
I I 
... Q) • 
0.. If) 
Weighed :5: t:= 
• Q)ClSr: 
I ~ .-
July 20 
Sept. 13 
4095 
~027 
7122 
----i---I - -1---1------1----.- --
June 12 
July 20 
Sept. 24 
June 25 
July 31 
Sept. 28 
June 19 
July 31 
Sept. 29 
June 15 
Aug. 3 
Sept. 29 
June 28 
Aug.3 
Oct.2 
June 23 
Aug.3 
Oct. 4 
4254 
3348 
3162 
10764 
3910 
4270 
2385 
10565 
3907 
3249 
2347 
9504 
9061 
3010 
June 23 
Aug. 13 
Sept. 24 
July 5 
Aug. 16 
Oct. 5 
Jun e 30 
Aug.15 
Oct. 1 
June 26 
Aug. 15 
Se pt. 29 
July 8 
Aug. 19 
Oct. 10 
July 3 
Aug. 19 
Oct. 6 
3948 
2211 • 
3330 
9489 
4290 
3707 
1215 
9212 
~83 
2930 
1807 
8620 
8396 
2918 
July 5 
Sept. 4 
July 19 
Sept. 28 
Jul " 14 
Se l:>t.14 
July 9 
Sept. 11 
July 24 
Oct. 1 
Jul y 18 
Sept. 18 
4377 
3720 
£097 
5782 
3855 
9637 
4751 
3534 
8285 
8166 
____ 1 3591 
~ 
00 
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Table X shows that for the first year the yields were 
practically the same for all cuttings. For the other two 
seasons the yield is higher for the early cutting. The aver-
age for the three seasons shows that the yield decreases 
from the early to the late cutting. The feeding trials show 
that the early cut alfalfa made the fastest gain, and pound for 
pound it made most gain. This, taken in connection with the 
increased yield, would indicate that the early cut is far better 
than the medium or late cut. The reader is again reminded 
that the early cutting was done just before blooming; the 
medium cutting about one week after bloom; and the late 
cutting about one week past full bloom. 
Table XII gives the yield of the different nutrients per 
acre for the different cuttings. It shows that the early cut 
produced 1179.43 lbs. of protein per. acre; an increase in 
protein, one of the most important group of compounds, 
over the medium cut of 28 per cent., and over the laj:e cut ·of 
23 per cent. The other compounds are -about the same, ex-
cept that nitrogen-free extract, and fat, are low for the late 
cut. The fat, however, is the highest for the early cut. 
Table X also gives the dates of cutting, and the dates of 
drawing to the barn, and weighing. The average dates 
for the first crop show that the medium cut was eleven days 
after the early, and that the late cutting came fourteen days 
later. 
For the second crop, the medium cutting was fifteen days 
after the early; the late, twenty-nine days after the medium. 
This would indicate, then, that the most rapid g-rowing 
season is from June 15 to July 31. Except in sections where 
the climate and seasons are like those of Cache Valley, the 
dates are of little use. The time of flowering, however, 
will always be a safe guide. 
rhere is yet another way of looki'ng at this question, and 
the one that in the end is the supreme test. It is the 
amount of beef that can be produced from an acre of the 
different cuttings. Table XI is arranged to show this. 
20 
T ABL E XI. 
Early cutti n g . . M edium cutting. Late cutting. 
I ~~] ~ e~ ~ t e~ ~ ~ .:: 2 .0 ~ - ... .0 ~ .- :l .0 ro Yield ;...... ..... Q) Yield ';.& ..... Q) Yield ;.8. ..... Q) 
per e:.ci ~g~ pe r ~~'i og;;, pe r e:Q)""; og~ 
acre >-.::; 15e<ll acre >-, O Q) $::::'" acre . >-.g~ iJ ... ..: 
I 
~ ... HO.IJ ~ ... .o HO.IJ ~ ... .o .01:.= 
:-:::::--:___ ~.8~"O ~.B"o . ';:'8 ~.z"O H~ "O 
1~93-4. . .... .. 6851 zo.-14 340 .16 6973 · 30 .54 228.32 7020 60 .01 116.98-
· 1894-5 .. . . . . .. . 10262 13 .36 766 .62 9243 14 .78 625.37 7931 14 .32 557.33 
1895-6 . .. . .. ... 10072 14 .21 70.'l.80 8963 19 .58 457.76 9499 14.78 642 .48 
*Average 9061 15 .15 591.48 8396 19 .45 431. 67 8166 I:.::S:..;.. ~60=---..:4~33:..: . ...:.6=-5 
All yields based on a un iform moisture content, 12 p e r ce nt. This \Va the per 
ce nt. of moisture fo und in the hay in the barn when fed. 
*Made up from previous table . 
TABLE XII. 
Totall1utrients in one ac re of alfalfa bay . 
I Total ' 
dry 
matte r. 
C rude IN itrogen 
A s h. Protein. fibre . free Fat. 
S 2.98 - 1179 .43-· 2 609 .881 e:~5a:: . 26~ Early . . .. .. .. . 
M edium . . 
7969. 10 
7384 .75 
7182 .'1,7 
722.24 920.88 2458 .38 3064 .67 214 .06 
Late .. .. . 659 .33 963.14 2745 .06 2617.94 196 .18 
TABLE XIII. 
C;)mparison 011 the scale o f 100 for the early cu t . 
Early Medium Late 
cutting . cuttin g. cuttin g . 
100 93 90 
100 84 91 
100 77 68 
100 78 81 
100 71 71 
100 78 82 
Yield of hay pe r acre .. . ... ... ... . .. .... . 
Per cent of protein ... . ...... . ... .. ...... . 
Rate of gain per day..... . .. . ... . .. .. . . 
Value . pound for pound, iu producing beef . 
Beef per acre . ... . .. . ..... . . ... . . . .. .. . 
Yield of prote in pe r acre 
Table XI is self explanatory, except that for part of the 
season of 1894-5 and all of the season of 1895-6 the steers 
received some grain, this being about eight pou_nds per day 
for a steer, of a mixture of wheat and bran, equal parts by 
weight; so that only the hay part of the food to make a 
pound of beef is given in table XI. 
Here again the early cutting made the best showing. 
The average yield of hay per acre is the highest, and the 
pounds of hay required for a pound of beef is the lowest 
21 
for the early cutting-thus making the pounds of beef per 
acre much the highest for this cutting. With the other 
two cutting.:;, the yield is higher for the medium cutting, 
but the pounds required for one pound of gain is also higher, 
making the pounds of beef per acre about the same for the 
two. cuttings. 
By referring again to table XII it will be seen that the 
yield of protein 'per acre is much the highest for the early 
cut, and least for the medium cut. Table XI shvws that 
the beef per acre varies in the same manner. For this 
reason the yield of hay per acre; yield of protein per acre, 
rate of gain, value, pound for pound, in producing beef, and 
beef per acre are brought together in table XIII and com-
pared on the scale of 100. In each case the early cut is 
made 100 and the others reduced to this scale. 
Table XIII shows favorably for the early cutting from 
every point of view. The yield of hay is highest for the 
early cut and varies with the cuttings. The yield of pro-
tein is highest for the early cut, but the late cut comes next, 
with the medium cut last. The rate of gain varies with 
tr.e cuttings. The value, pound for pound, varies as does 
the yield of protein, being highest for the early cut and 
lowest for the .medium cut. This variation, too, is almost 
exactly the same as the variation in protein. Though 
there was less hay of the late cut than the medium cut it 
did not require as much to make a pound of gain, and there-
fore the "beef per acre" stands about equal in the scale for 
the two ~ast cuttings. . 
In Utah, and for that matter the whole inter-mountain 
region, there is found an abundance of food rich in protein. 
Most of our soils are rich in the mine!"al mat.ter which 
makes up the mineral fertility of soils, so that the nitro-
gen gathering plants, such as alfalfa, clover, peas, etc., 
grow very rank and furnish a cheap supply of the above de-
sirable protein foods. Then again, wheat bran is usually 
very chea,.p, and in the fall of the year abundant. For these 
reasons the question of forming an economical ration is very 
different here than in the far East. Here the question is 
22 
how best to use a ration rich in protein, and not how best 
to get along with as little protein as possible. 
To study this que6tion and to incidentally compare the 
feeding value of mixed hay, alfci.1fa, and alfalfa and straw, 
an experiment was started in the winter of 1894-5. Twelve 
steers were divided into lot s of four each and fea in open 
yards as follows: 
Lot 1 fed mixed hay and grain. 
Lot 2 fed alfalfa and grain . 
Lot ~ fed alfalfa, straw, and grain. 
T able XIV gives the weights, gains, and losses for tbe 
whole winter. 
TABLE XIV. 
Weights, gain s, and losses of s tee rs . 
I 
L o t 1 I L ot 2 \ L ot] 1894-5. mixe d alfalfa. alfalfa hay. and s traw. 
Ave rage Dec. 27,2-8. and 29 3715 3692 30g1 
Weight January 7 . . . ....... . . 3892 3806 3852 
lrain .. . ... .. . ....... . .... . 177 114 171 
January 14 . ... . ....... . .. . 3940 3780 3858 
Gain . . . .. . . . . . ~ ... ... ... .. ~8 -26 6 
Januarv 21 .. .. ... . .. . . .... .. 4008 3922 3872 
Gain . " . . . . . .. 68 142 14 
January 28 . . . .. .. .. : . . ...... 4056 4060 4010 
(:;'a in .. ... . , . . . . . ·~8 138 138 
F e bruary 4 .. . . .. ... . .. . . . .. . 412 ' 4036 4143 
Gain .. . . 12 -24 138 
F e brua ry' 11 . .. ... .. . . . . . . . . . . . . 4086 3972 4108 
Gain . . . ... .. . . .. .. . .... . . -42 -64 -40 
February 18 .. . .. . . . . . . . 4169 4104 4156 
Gain .. .. .. . . .. . . . . .. . . . 83 132 48 
F ebruary 25 . . .. . . 4232 4068 4296 
Gain ... .. . ... . .. .. . . . . . .. -36 64 140 
March 4 .. . . ... .. . . . . .... .. .. .. 4296 4198 4404 
Gain . . .. . ... .. ...... . .. .. . 64 130 108 
March 11 . .... ... . ... 
' . 4254 4254 4374 
Gain . .. . . . . . . .. .. ... -42 56 - 30 
March 18 ..... .. . . . . . . . . . . .. . . 4344 4298 4384 
Gain ...... . .. . . . .. ... 90 44 10 
March 25 ... .. . ... .. . . 4526 .4420 4498 
Gain . . . . .... . ..... . . .. 182 122 114 
April 1. . .... ... . . .. . . .. .. 4518 4442 4496 
Gain .. . . . . . . . .. ... .. - 8 22 - 2 
April 8 . . . . . . .. .. .. . . . .. 4570 4446 4502 
Gain . . . . ... . . ... .. .. . . S2 4 6 
April 15 . . . .... ..... ........... . . 4574 4610 4544 
Gain . . . . . . . .. . . . .. . . . . . . 4 164 42 
April 22 . .. 458 1 4502 4584 
Gain 10 -108 40 
Average April :29, 30,and May 1 4716 4656 4713 
Gain . 132 154 129 
Total gain from De cember 29 to May 1. .. .. " .. .. 1001 I 964 1032 Total gain pe r d ay pe r steer fro m Dec. 29 to May 1 2 .04 1.96 2 .09 
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From Table XIV it will be seen that the gains, 
though somewhat irregular, were very good during the 
whole season. Those getting the alfalfa and straw gained 
slightly the most, while those getting the alfalfa alone 
gained the least. 
Table XX gives the average weights of the steers at the 
beginning and ending of the experiment and also the gains. 
It also gives the weights of the foods. 
TABLE XV. 
W e ig hts o f food and g ains o f s tee rs . 
1894-5. 
L o t 1 
fed 
mixe d 
hay . 
Lot 3 
Lot 2 alfalfa 
a lfalfa. and 
s traw. 
-------------------------------------- ------ ------ ------
Fu11 P e riod Dec. 29 to May 1 (123 days) f ed grain. 
A ve rage we ig ht Dece mbe r 27, 28, and 29 .. . . . . 
A ve rage we ig ht April 29, 30 and M ay 1 . 
Total gain during pe riod . . 
T o tal gain pe r d ay pe r tee r from Dec. 29 to M ay 1 .. 
T o ta l h ay feet 
.. s tra w fed ... .. . .. .. .. . ..... .... .... ...... .... .. 
bra n fed . 
wheat f ed . 
fed .... .. ... .. . .. .. .. 
Was te . . . . . .. ... . .. . . . . . .. . 
Tota l eate n . . . . . . ' . . . . . . . . . . . . .... . . . . . ... . . . . . 
Food eate n :pe r day p e r s tee r ..... . . .. . . . . 
Pounds of dIges tible dry m a tte r it1 the hay eaten 
" " "" s traw eate n . . 
. "bran eate n .. . 
" " "" wheat eate n .. 
T otal pounds of di g e tible dry m a tte r .. .. .. .. .. . ..... . 
Pound. o f digestible dry matte r for lIb. of gain . . . . . . 
P o unds of dry matte r forI lb. of g ain . . . . 
3715 
4716 
1001 
2 .04 
8'705 
2134 
1982 
12821 
421. 50 
12399 .50 
25.20 
4169. 08 
1197 .39 
1607.80 
6974 .27 
6 .97 
10 .86 
3692 
4656 
964 
1. 96 
8683 
3681 
4713 
1032 
2 09 
7034 
1060 
2134 2134 
1982 1982 
12799 12210 
494 495 
12305 1 11715 
25 23 .79 
4036. 36 3319 .19 
1197 .39 
1607 .80 
6841.55 
7 .10 
11.48 
339 .08 
1197.39 
1607 .80 
6464 .25 
6 ·26 
10 .27 
Table XV shows that those getting the mixed hay ate the 
most and that those getting the alfalfa and straw ate the 
least. The total digestible dry matter eaten follows in the 
same order; it being much less, however, for those getting 
tho straw. 
During the winter of 1895-6 the experiment was contin-
ued. However, as there had been many calis for us to do 
something in the feeding of dry cows for beef, we used six 
cows and six steers in the experiment. Three lots were 
used, each lot consisting of two cows and two steers. They 
were fed in the open yards as were those of the previous 
winter. Some of thecows, . howev~r, soon began to show they 
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were with calf. T his interfeared with the exper iment to such 
an extent that neither the gains of the cows nor the weights 
of the feed for either cows or steers could be used. So 
that, for this reason, only the weight s and gains of the steers 
are given, and the experiment therefore shows nothing but 
the rate of gain on the different feeds. Table XVI 
gives these weights and .gains for the whole seasoll. Table 
XVII gives a summary of the weights for the average of 
one steer. 
TABLE XVI. 
W e ig;hts, gains, and 10 ses of s teers . 
1895-6. 
Average we ig ht Dec. 3,4, a nd 5 .. . 
W e ight Decembe r 16 ... . ... . . 
Gain . . " 
December 23 ......... . . .. .. .. .. . 
Gain . . . . .. ... ......... ... ... . 
December 30 ... . 
Gain ........ ..... . .. . .. . . 
January 6 .. 
Gain 
January 13 . . 
Gain 
January 20 .... ... .. .... .. ......... . 
Gain ..... . . .... ... . 
January 27 ............. .. .. 
Gain 
Febru~r! 3 . 
Gain ........ . ... .. . ... . ... . 
February 10. ... . .. .. .. .. ..... . . 
Gain . . . .. . . 
February 16 .. , . . .. . . .... ... .. . 
Gain ... . . . .. . . .. ....... . . . 
February 24 .... '" . . .... . . .. ... .. . .. 
Gain .. , . . ... . .. . . . . .. . 
March 2 ... . . . .. . 
Gain 
March 9 . . 
Gain . 
March 16 .. 
Gain 
March 23 .. .. . .. 
Gain . .. ..... . .. .. . 
March 30 . . .......... .. . .... . 
Gain .. .. .. .. . ...... .. 
April 6 .. . . . .. .. .. .. ... .. . . 
Gain 
April 13 . . .. ..... .. . ... . .... . . . 
Gain .. . . .. .. . .. ...... . 
Average weight April 20, 21, and 22 
Gain . 
TOlal gain from December 5 to April 22 .. .. .. : . I 
Gain per day per steer from December 5 to Apri122 . .. . 
LOt1' 1 mixed 
hay . 
1861 
2038 
177 
2022 
- Hi 
2074 
50 
2120 
48 
2120 
0 
2162 
42 
2184 
22 
2260. 
76 
· 2302 
42 
2386 
84 
2330 
-56 
2326 
-4 
2328 
2 
2346 
18 
2410 
64 
2404 
- 6 
2480 
76 
2550 
70 
2554 
4 
693 
2 . 49 
I 1,0t13 L ot 13 alfalfa 
alfalfa. and 
straw. 
1839 1855 
1908 2030 
69 175 
1888 203& 
- 20 6 
1978 2134 
90 98 
1990 2146 
12 12 
2002 2200 
12 54 
2036 2174 
34 -28 
2038 2186 
2 14 
2082 2292 
44 56 
2152 2302 
70 60 
2156 2410 
4 108 
2154 2374 
-2 -38 
2208 2420 
54 48 
2196 2478 
-12 58 
2158 2430 
-38 - 48 
2212 2434 
54 4 
2180 2482 
- 32 48 
2223 2478 
43 -4 
2320 2592 
97 114 
2329 2575 
9 -17 
490 720 
1.76 2 .59 
1895-6. 
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TABLE XVII. 
1 
I. Lot 12 
m ixed 
h ay. 
Lot 13 
alfalfa. 
Lot 14 
alfalfa 
a nd s traw. 
---------------- ---1 ----- ----- ----~ 
Fit st P e riod- Dec. 5 to March 9, (95 days) 
A ve ra(!e weight Decembe r 3,4, a nd 5 ... . 
Weig-ht March 9 
T otal O'ain during pe riod.. ... . . . 
Gain per d ay per s tee r De c, 5 to M arc h 9 
Second P e riod-March 9 to April 22 (44 d ays) 
We~htMareh 9. . . . 
Ave rag e w e igh t Ap r il 20,21, and 22. 
T otal ga in during pe riod 
Gain pe r day pe r stee r 
F ull P e ri o.i- Dec 5 to April 22 (139 days ' I AYe rage w e i/! ht Dec. 3, 4. and 5 
" April 20, 21. a nd 22 
T otal gain dul'in g prriod . .. 
Gain pe l' day pe r s teer 
. .. . . . :.\ 
. . . .. 
. 1 
1861 
2328 
467 
2 .46 
232 
2554 
226 
2 .57 
1861 
2554 
693 
2.49 
1839 1855 
2196 2478 
357 623 
1.88 328 
2196 2478 
2329 2575 
133 97 
1. 51 1.10 
1839 J855 
2329 I 2575 490 720 
1. i6 259 
Table XVII shows that the gains stand in the same or- ' 
~er as for the previous winter, those getting the alfalfa and 
straw gaining most and those gettIng the alfalfa the least. 
Table XVIII gives th; average for the two seasons and 
is self explanatory. 
TABLE XVIII. 
A verages for two y aI's . 
1894-5 ave rages . 
W e ig-ht at begin ning . . . . . . . .. . .. . 
" " e ndinO' 
Gain pe r day . . . . h: 
Food eaten pe r day . . . . . . . . .. . . . ... . .. . . . .. . 
Digestible dry m atter fo r one pound of g ain .. . 
Dry matte r fo r one pound of gain. . . . . . . . . . . 
1895-6 averages. 
W e ig-ht at begi nning. 
" " e nding. 
G ain pe r cay 
A ve rages for two seaso n 
Fed 
mixe d 
hay. ' 
929 
1179 
2.04 
25 .20 
6.97 
10 .86 
930.00 
1277 .00 
2.49 
W e i.'fht ~~ .beg i':lning. ...... 930 
F ed F ed 
alfalfa. a1.fala a nd s traw. 
923 920 
1164 1178 
1.96 2.09 
25 .00 23 .79 
7 .10 6 .26 
11.48 1027 
919 .00 928 .00 
1164.00 1287 .00 
1. 76 2 .59 
921 924 
1164 1233 Gai n per da~·nd.l.ng: : :::::.: 12~ . 27 
--- --- --------~-----------------1. 86 2 .34 
Table XVIII plainly shows that those fed the alfalfa atrd 
straw gained the fastest for the two seasons. This is very 
important in showing that with alfalfa, straw can be used 
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to great advantage, as by adding the straw to the ration 
the gain was increased by over 25 per cent. If we (:all the 
alfalfa 100 the alfalfa and straw will stand 125 and the 
mixed hay 122. 
Tl?ere being such a material difference in the gains by 
the feeding of these different rations, they are given in 
table XIX, while table XX gives the composition of the 
dry matter. Tabl XXI gives the digestible nutrients in 
the different rations, as also the nutritive ratio of each. 
For comparison Wolff's feeding standard is given. 
TABLE XIX. 
Ration fed per day. 
1894-5. 
Alfalfa 
Mixed hay . . 
Straw . .. . 
Wheat .. 
Rran .. . .. ...... . . . . . . . .. . 
Total . . .. .. .. . .. . . 
1895.6. 
Alfalfa .. . ......... . . . .. .. . . . 
Mixedhay .. .. .. .. . . ... .. . . . 
Straw ..... ... .. .. . . . . . 
Wheat . . .. . . ..... . 
Bran 
Total . . 
A verage for the two seasons . 
Alfalfa .. .. .. . . ... ... . . . . . . 
Mixed hay ... . . . . . . . . . .. . . . . 
Straw .: ... . . . . . . . 
Wheat ... . . . ... . . ... . 
Bran . . . .... ... . . . .. . .. . ... .. . 
Total . . .. . . . 
Cost of ration per month . . . 
Lot 1 
17 .69 
4.03 
4 .34 
26 .06 
Lot 12 
21.57 
3 .65 
3 .65 
28 .87 
19 63 
3 .84 
3.99 
27.46 
$2.61 
1-
Lot. 2 
17.65 
4 .03 
4.34 
26.02 
Lot 13 
20 . 9~ 
3 .65 
:>.(,S 
28 .:H 
19 .ZO 
3.84 
3 .99 
27 .12 
52.30 
Lot 3 
14 .30 
2 . 15 
4 .03 
4 .34 
24 .82 
Lot 14 
19 .78 
2.22 
3 .65 
3 .65 
29 .30 
17 .04 
2.18 
3 .84 
3 .99 
27 .05 
$2 .21 
Alfalfa, SJ.5O per ton. Mixed hay, $4.50 per ton. Straw, S1.00 per ton . 
Groun,d wheat, 65 cts. per cwt. Bran, 45 cts. percwt. 
TABLE XX. 
Composition of feeding stuffs. (Per cent.) Dry matter. 
Alfalfa . 
Mixed hay 
Straw ... .. .. , . . 
Wheat. .. 
Bran . . . 
A s h. Protein . Crude Nj~~~~en 
fibre. extract. 
I 
Fat. 
--n:25 ~ 27 .84 ~ ~ 
6.34 8 .55 39.79 42 .74 2.58 
12.16 2.86 38.S1 43 .21 2.96 
2.48 13.86 4.56 76.46 2.64 
5.05 14 .83 7 .31 48.61 4 .08 
18')4-5. 
Alfalfa •. . .. .. .. . . 
Mixed hay . 
Straw . ... . 
Wheal 
Bran . . . 
'rotal 
NutritiYe Ratio . ..... . 
1895-6. 
Alfa lfa . 
Mixed hay . 
Straw .... 
Whaat. 
Bran 
Total 
Nutritive Ratio . 
Average . . . . . 
NutritiY~ ratio 
TABLE XXI. 
Digestible nutrients and nutritive ratio. 
LOT 1, 
Protein. 1 ~~ur~~ NitrOge n l free 
extract. 
Fat. 
--1------
.532 1 3.035 3.895 .200 
.411 .101 2.354 .06') 
.470 .073 ' 1.328 .118 
1.413 3 .209 7.577 .387 
1- 8.3 
LOT 12. 
Protein.1 Crude \NitrOgen l fibre. free Fat. 
extract. 
LOT 2. LOT 3. 
Protein. Crude fibre . 
~---r:988' 
.411 .101 
.470 .073 
2 .51 i 2.162 
Nitroge n 
free 
extract. 
Fat. prote in. 1 Crude fibre. 
Nitrogen : 
free 
extract. 
Fat. 
---- -1- '- -1--4.640 .232 1.325 1.620 3.758 .163 
.029 .436 .444 .022 
2 .354 .069 .411 .101 2.354 .069 
] .328 .118 .470 ! . 073 1. 328 .118 
8 .322 .419 2.235 I 2 .030 7. 884 .372 
1-4.6. 1~4. 8 
LOT 13. Lot 14. 
protein·1 Crude IN itrOgen l protein·1 Crude INi1
r
o
ge ni 
fibre. free Fat. fibre. free Fat . extract . extract. 
---'---'---'~I~I----S:SOO- I~I~I~I~I----:225' 
.5')5 3.392 4.313 .224 
I I I 
.029 
I 
. 450 
I 
.458 .022 
.373 .092 2.134 .062 .373 .092 2.134 .062 .373 .092 2.134 .062 
.392 .062 1.120 .099 , .392 .062 1.120 .099 .392 .062 1.120 .099 
1.360 3.546 7 .567 .385 2 .705 2 .513 8.754 .399 2 .628 2 .834 8 .914 .408 
1- 8 .9 1-4.5 1-4.9 
1.386 
I 
3 .377 
I 
7.577 I .386 I 
2.611 I 2 .337 I 8 .538 I .409 
I 
2.431 I 2.432 I 8 .399 .390 
1- 8.6 1- 4 .56 1-4.81 
Wolff's feedin.g standard-A verage for thre~ periods. ~ 
.2.73 1 14.9 0.60 Nutrients . 
Nutritive ratio . . . . . . .. . . . .. . .. , ' 
· · 1 1-6 
N 
...:r 
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The average rations show that the animals were fed 
about equal amounts. It is also seen that there were 2.18 
lbs. -of straw fed to each animl1 in th ~ alfalfa' and straw 
fed lot. This amount the animals ate from choice, as no 
attempt was made to feed more than they would readily eat. 
The cost of the rations 'is also given. This shows that 
the ration on which the steers made the best gains is the 
cheapest ration. 
, Table XX gives the chemical composition of the feeds as 
determined here at the Station. Attention is called to the 
vast difference in the per cent. of protein of the mixed hay 
and alfalfa.. 
Table XXI gives the amount in pounds of the different' 
digestible nutrients in each daily ration. Wolff's standard 
is the amount of these nutrients that is given by Wolff as 
the best amount to feed a 1000 pound steer. The nutritive 
ratio shows the relative amounts of the digestible protein 
and th~ other digestible nutrients of a ration. It is found 
by multiplying the fat by 2Yz and adding this to the fibre 
and nitrogen free extract, 3.nd dividing this sum by the pro-
tein. 
From table XXI it will be seen that the ,mixed hay ration 
contains on1'y half as much protein as is called for in \V'olff's 
standard; the fat, too, is deficient by over one third; while 
the other nutrients are deficient by about one fourth. Our 
mixed hay ration was deficient by about one third, in the 
total amount of nutrients, and deficient in protein by one 
half. The nutritive ratio is wide, being 1 to 8.6. 
Our alfalfa ration contained nearly enough of the protein 
compounds,' but was deficient in all the others. This makes 
it a narrow ratio, being 1 to 4.56. 
Our' alfalfa-straw ration was a little wider than the al-
fala ration, but yet much narrower than Wolff's standard. 
With each of the' above, the cattle were fed all they 
would eat. Attention is again called to the fact that the 
total amount of nutrients was far below the Wblff's stand-
ard. In order to have increased these it would have been 
necessary to have fed more grain. , The steers, however, 
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made very good gains, 'being on an average of 2.14Ibs. per 
day. This would make a gain of 321 lbs. for a steer in five' 
months of winter feeding. It will be seen that the ration 
containing the most protein, gave the poorest results. The 
addit.ion of a little straw to this ration increased its nutri-
tive effect by about 2h per cent., while only changing its 
nutritive ratio from 1 to 4.56 to 1 to 4.81. A ration con-
taining a lesser amount of digestible nutrients and but about 
one half as much digestible protein proved more effective 
by 22 per cent., than the alfalfa ration so rich in protein. 
The nutritive ratio of the former was 1 to ~.6; of the latter, 
i to 4.56. This shows that the best way to use our , rich 
protein foods is to mix with them some straw. which is 
cheap and abundant. 
GENERAL REMA.RKS. 
Nothing has been said in regard to the cost of the differ-
ent rations, except to show in table XIX that the cheapest 
ration was most effective in producing gain. The average 
price of alfalfa for the past tw<? years, has . been about $3.50 
per ton; mjxed hay, $4.50; and timothy, $5.50. If now a 
pound of alfalfa is equal in, feeding value .to' a pound of 
timothy, then Si.oo worth of alfalfa is equivalent to $1.57 
worth of timothy. Again, the yield of an acre of alfalfa is 
about three times that of timothy, so that if our supposition 
be true, one acre of alfalfa will yield as much beef as three 
acres of timothy. However, the harvesting of one acre of 
alfalfa requires just about three times as . much labor as the 
timothy; the timothy being cut once, and the alfalfa three 
times. 
Both seasons our cattle were shipped to Omaha. In the 
spring of 1895 the best ones sold for $4.65 per hundred, 
while the poorest ones brought but $4.25. However, the 
steers would average about three and a half years old, and 
netted us about $42.00 per head. In the spring of 1896, the 
best brought but $3.30, while the poorest ones sold for 10 
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cents more, bringing $3.40. They would average about 
three and a half years old and netted but about $34.00 per 
head. For the first winter we made good pr9fit on the 
steers1 while for the last winter there was a loss. Taking 
the averages of both winters the profits were nominal. 
The weights were taken so that the shrink in shipping 
could be ascertained. The common custom in Utah is to 
sell live cattle either on a "4 per cent. shrin~" or a "12 
hours shrink". That is if the cattle are weighed up when 
full of food and water the buyer only pays for 96 lbs. on the 
100. On the other hand, if. the seller will keep the cattle 
from food and water for 12 hours, the buyer pays for the 
full weight. 
Table XXII gives the weights and shrinkage under the 
different conditions. 
1895-~4 s tee r s . .. . . . 
1896-27 steers. . . 
A verage . .. . . . . .. .. . 
*lncrease. 
TABLE XXII. 
A verage weights a nd sh rinkage. 
Table XXII shows that there is but little difference in 
the "4 per cent." and the "12 hours shrink." It will also 
be seen that the s~rinkage between here and Omaha was 
very little both years. The cattle were started in good 
condition and arrived in Omaha without accident in first 
class condition. The agent of Clay, Robinson & Co., made 
especial mention of the excellent condition in which the 
cattle reached them both years." In 1895, the 24 head were 
loaded in a 36 ft. car. In 1896, 20 head were loaded in a. 30 
ft . car. The steers had plenty of room, and this is one of 
the secrets of successful shipping. 
As will be seen the highest shrink ~as 6.1 per cent., or 
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a trifle over 6 lbs. on the IGO. However, the farmer is more 
-interested in the shrinkage of the selling weight than the 
real shrinkage. In 1895, the steers after being weighed 
here while full, and shr;unk 4 per cent., averaged 1:62, 
while they sold in Omaha at an average weight of 1137, a 
difference of but 2.1 per cent. . In 1896, the steers sold at 
a greater weight in OmahCJ. th~n they would have done if 
sold here at home; making an actual increase in the selling 
weight, while the actual shrink amounted to 2.9 per cent. 
The average actual shrink amo~nted to 4.5 per cent., while 
the average shrink in selling weight amounted to but half 
of one per cent. The real selling shrinkage is very nomi-
nal, and the risks of shipping are not great if tl1e cars are 
not overloaded. 
SUllIMARY. 
From the results of the three seasons' trials with alfalfa, 
early cut (just before bloom), medium cut, (one week after 
first bloom) , and late cut, (one week after full bloom) , the 
following conclusions seem warranted: ' . 
I 
1. Steers, fed either the alfalfa with or without grain, 
made the most rapid gains on the early cut, and the lowest 
on the late cut, or they stand as follows: Early cut, 100; 
medium cut, 77; late cut, 68. 
2. For both first and second crops, the early cut was 
first in rate of gain, while for the first crop, the late cut 
was better than the medium cut, and for the second crop, 
the medium cut is far the better of the two. 
3. The food eaten per day was slightly the highest for 
the early cut and lowest for the late cut, standing as . 100 
for the early cut, 99 for the medium cut, and 85 for the late 
cut. 
4. Pound for pound, the early cut was the best, the late 
cut, second best, and the medium cut, poorest. They stand 
as 100 for the early cut; 78 for the medium cut, and 81 for 
the late cut. 
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5. 'The ea.rly cut yielded the most hay when weighed in-
to the barn, the medium cut coming second, and the late 
cut last. II. 
6. The early cut contained the most moisture, and when 
a11 are re.duced to the same moisture content, 12 per cent. , 
which the hay contained when fed, the yield stands: Early 
cut, 100; medium cut, 93; and late cut, 90. 
7. In amount of beef produced per acre the standing is: 
Early cut 100; medium cut 71; and late·cut 71. 
8. In yield of protein, a very valuable nutrient, the 
standing is: Early cut, 100; medium cut, 78, and late cut, 82. 
9. During the two weeks of budding and flowering there 
appears to be no additional growth; in fact our results show 
a loss' of 82 lbs. per acre of dry matter during this period. 
The results of two years feeding with the different crops 
of alfalfa, . red clover, mixed hay, timothy, and alfalfa and 
straw, appear to warrant the fo11owing conclusions: 
1. In rate of gain per day the different feeds stand as 
fo11ows: First crop alfalfa, 100; second crop alfalfa, 75 ; 
third crop alfalfa, 110. A11 crops alfa,lfa, 91; red clover, 75; 
timothy, 97. 
2. The food eaten per day varies about in the same or-
der as the gai~s1 standing as fo11ows: First crop, 100; sec-
ond crop, 97, third crop, 105; a11 crops, 100; red clover, 80;' 
and timothy, 95. 
3. Pound per pound, the good alfalfa proved about 
equal to timothy, . while in rate of gain it proved better. 
4. A ration of alfalfa and straw, with grain, proved 
superior to one of alfalfa and grain. 
5. Mixed hay and grain proved superior to alfalfa and 
grain, but not quite so good as alfalfa, s~raw, and grain. 
6. A ration with a wide nutritive ratio, 1 to 8.6, proved 
much better than 'one with a narrow nutritive ratio, 1 to 
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4.56, while a ration having a nutritive ratio of 1 to 4.81 
proved better than either of the others. 
7. The use of mixed fodder in the rations, in one case 
mixed hay, and in the other alfalfa and straw, appeared to 
have much more to do with the feed'ing value, than did the 
nutritive ratio of the rations. However, the ration that 
was nearest the Wolff's standard gave the best results. 
8. Better results were obtained by making the ration 
wider than the standard by 2.6, than making it narrower 
by 1.44. 
9. By feeding what straw the animals will eat up clean, 
our foods rich in protein, alfalfa, bran, and wheat, may be 
fed to good advantage, though the nutritive ratio be too 
narrow. 
10. Where the rations contained but one class of fodders, 
legumes, the feeding value very closely followed the amount 
of protein in the ration; but when the rations contained any 
other fodders, mixed hay, timothy, or straw, the varying 
amounts of protein in the ration ap'peared to have little to 
do with the variation in feeding value of the ration. 
